Significance of the amino terminus of rat testis fructose-6-phosphate, 2-kinase:fructose-2,6-bisphosphatase.
In order to assess the functional properties of the extreme amino-terminal peptide of rat testis fructose-6-phosphate,2-kinase: fructose-2,6-bisphosphatase, 24 and 30 amino acids from the NH2 terminus were deleted using oligonucleotide-directed mutagenesis. The expressed wild-type (WT) and the mutant (Del 24 and Del 30) enzymes were purified to homogeneity. These enzymes were homodimers of subunit M(r) values 54,000, 51,300, and 50,600. Deletion of 1-24 and 1-30 residues resulted in over 70% loss of Fru-6-P,2-kinase activity and 2-fold increase in Fru-2,6-bisphosphatase. KmFru-6-P increased 7.5-fold, but there was no significant change in KmFru-2,6P2 of the phosphatase. These mutant enzymes were more susceptible to protein concentration-dependent dissociation and thermal inactivation. In 2 M urea the kinase and the phosphatase activities of WT increased 17 and 56%, respectively, but no activation of any of the mutant enzymes was observed. At higher urea concentrations, all the enzymes were inactivated. Unfolding in urea, followed with intrinsic tryptophan fluorescence, showed that the unfolding proceeded in at least two stages. Fluorescence intensity at 338 nm of all these enzymes decreased below 2 M urea in which the enzyme activities remained the same (Del 24) or activated (WT). The second stage of unfolding was seen as the maximum shifted to 342 nm in 2-4 M urea, presumably involving dissociation. Complete unfolding above 4 M urea resulted in further shift in fluorescence maximum to 350 nm.